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Advertiſement. 


Sea Quadrant, ſeveral Gentlemen ſeeing 
FP the Likeneſs of it at a Shop, ſomewhat 
nearer than mine to the Royal Exchange, have 
thereby miſtaken that Shop for mine, which is at 
the Orrery, two Doors above the Globe. Tavern, 
and between two Picture Shops, in Fleet-Street, 
London; late the Shop of Mr. Thomas Wright, 
Inſtrument- Maker to his Majeſty. 
At which Place are made and fold Hadley's 


| Q's the firſt Publication of my New 


Quadrant, mounted either in Braſs or Wood ; 


Azimuth, Amplitude or other Compaſſes of all 


Sorts, either for Cabin, Steerage or Pocket; alſo 


half Minute Glaſſes, made in ſuch a Manner as 
not to be affected by the Weather, but will be 
unalterably the ſame in all Climates: Likewiſe 
curious Hydrometers for aſcertaining to a very 
great Degree of Exactneſs the different Strengths 
of Spirituous Liquors, very uſeful for Dealers 


therein: Alſo Teleſcopes of all Sorts, Pocket 


and other Caſes of Inſtruments, and all other Ma- 
thematical and Optical Inſtruments, in the utmoſt 


Perfection, and at the moſt reaſonable Prices. 5 


of a New = 
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HIS Inſtrument conſiſts of fix 
parts, viz. a Staff, a Quadrantal 
| Arch, three Vanes, and a Vernier. 
| The Staff is a wooden bar of about a foot 
and a half, or two feet long, an inch and quar- 


{ter broad, and of a thickneſs ſufficient to pre- 


vent it from ſpringing or bending. 

The Quadrantal Arch is likewiſe of wood, 
and about the ſame ſtrength with the ſmall 
arch in the common Davis's Quadrants; it 


——— — — 


| 


has fixed to its extremities,” two radius s, 
meeting in the center at right angles: : The 


Quadrant is joined at its center to one end 
of the ſtaff, by a center pin, round which it 


eaſily moves: The arch is graduated into der 


grees, and third parts of a degree; to a radius 
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ol nine inches, this length being thought ſuf- 


ficient ; but the Quadrant may be made to 
a larger radius, if required. 

The Vanes are of the ſame nature and uſe 
as thoſe of Davis's Quadrant; but in this In- 
ſtrument they are fixed, and are of braſs. 

The Sight Vane is fixed near that end of 
the ſtaff, which is to be placed near the 
eye at the time of uſing. 

The Horizon Vane is fixed to the center 
pin, round which the Quadrant turns. 

The Shade Vane ſtands on the upper ra- 


dius of the Quadrant, 


The Vernier 1s a ſcale of equal parts, ſerv- 
ing to divide the degrees on the Quadrant 
into minutes; it is placed on the ſtaff, ſo 
that the arch ſlides againſt it, and thereby the 


degrees and minutes of altitude, are cut 
by the faid Vernier. 


Explanation of the Figure. 


Repreſents the ſtaff. 
The Quadrant. 
The Quadrantal Arch. 

The fix'd Center Pin. 
The Place of the Horizon Vane. 
— the Shade Vane. 
— the Sight Vane. 
— the Vernier. 


To 


[1s] 
To 1 the Sun's Altitude by this 


Infirument. 


Tum y your back to the ſun; with the right 
hand hold the Inſtrument, by the ſtaff, fo 
that it be in a vertical plane paſſing thro' the 
ſun ; apply the eye to the Sight Vane, look 
thro' that and the flit in the Horizon Vane, . 
until .you ſee the horizon; with the left 
hand ſlide the Quadrantal Arch upwards, un- 
til the ſolar ſhade, or ſpot, caſt by the 
Shade Vane, falls directly on the ſlit or ſpot 
in the Horizon Vane: Then ſhall that part 
of the Quadrantal Arch, which is raiſed above 
the ſtaff, ſhew the altitude of the ſun at 


that time. 


When altitudes, or heights, above the 
horizon are taken, reckon 1550 the upper 
limb downwards: But when the comple- 
ments of altitudes, or zenith diſtances are 
to be taken; reckon the degrees and mi- 
nutes from the lower limb upwards. 
And this may ſuffice for the general de- 
fcription and uſe : But becauſe there are ſe- 
veral | particulars wherein this Inſtrument 
greatly exceeds Davis's Quadrant, it will 
be proper to annex a farther explanation. 
of the parts. | 


of 


[6] 
Of the Sight Vane. 


It is a thin plate of braſs, near two inches 
high, and one broad, ſet perpendicularly on 
the ſtaff at one end, being pin'd down by two 
ſcrews paſſing thro its foot ; in this Vane is 
drilled a fine hole in the middle about an inch 

and a third above the plane of the Inſtrument, 
and is counter- ſunk, or opened wider, on the 
outſide: Thro' this hole, is to be viewed the 
coincidence, or meeting, of the horizon and 
| folar ſpot. 


1 
1 


. Of. the Horizon Vane. 


This Vane is near an inch broad, and a- 
bout two inches and a half high; it has a {lit 
cut thro' it of about an inch Jong; and a quarter 
of an inch broad; the upper part of the lit, 
is near an inch and three quarters above the 
plane of the Inſtrument, to which the Vane 
ſtands perpendicular, and by its foot, is fixed, 
with two ſcrews, to the head of the center 
pin ; whereby its poſition to the ſight Vane 
is kept the ſame ; their Wa is at an 
angle of 45 degrees 


FE 
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7 the Shade * ane. 


This Vane conſiſts of two braſs clad; | 
the one, which ſerves as an arm, is about 
four inches and a half long, and three quar- 
ters of an inch broad; it is pinned at one 
end to the upper limb of the Quadrant, by 
a ſcrew, about which it has a ſmall mo- 
tion; the other end lying on the arch; the 
lower edge of the arm lies directed to the 
middle of the center pin: The other plate, 
which is properly the Vane, is about two 
inches long, and fixed perpendicular to the 
arm, at about half an inch diſtant from that 
end next the arch; this Vane may be uſed, 
either by its ſhade, or by the ſolar ſpot caſt 
by a convex lens, or glaſs ſet therein. In 
the back of the arm, is a pin, which paſſes 
"thro' a hole in the limb of the Quadrant; 
this pin is ated on by the end of a ſcrew, 
whereby the arm moves on its center; and 
that the arm may remain ſteady, it is preſſed 
againſt, on one ſide,” by a ſpiral ſpring, 
which holds it tight againſt the ſcrew on 
the other ſide: The uſe of this contrivance, 
is to adjuſt the Vane to the Inſtrument, fo 
that when the o deg. againſt the upper 
limb of the Quadrant, is ſet againſt the line 
marked G on the Vernier, then the hole 1 in the 


- fight. 


18). „ 
ſight Vane, the center of the glas, and 
the ſunk ſpot in the horizon Vane, may 
all lie in a right line. This precaution is 
abſolutely neceſſary, becauſe the wood. work 

is ſometimes apt to twiſt or warp. 

The conſtruction here deſcribed of the 
ſhade Vane, may perhaps be ſometimes al- 
tered for the better ; for as there are many 
ways to effect the ſame end, the beſt may 
not gs Fele itſelf till after many trials. 


Of the Arch. 1 


This arch contains 100 de ees, VIS. 5 
deg. on each ſide of the Quadrant: The qua- 
drantal Arch is numbered both ways, viz. 
beginning at o deg. on the upper limb, they 
proceed to go deg. on the lower limb; where 
beginning with o deg. they run on to go deg. : 
on the upper limb; every tenth degree is 
numbered; and the fingle degrees are diſtin- 
guiſhed by lines drawn acroſs three arches: 
each degree is divided into three equal parts, 
and diſtinguiſhed by lines drawn acroſs the 
two. outward _— ſo that the arch of the 
Inſtrument is divided into parts of 20 mi- 
nutes each; and every ſingle minute will be 
diſcovered by means of the Vernier; againſt 
which, the arch is held tight, by a ſpring 
[ fixed to the ſtaff, under the arch; whereby 
1 'the: — by its weight alone, will not 

ſwing 


a 11 | NY” | 
be divided into 6 equal parts, B into 5 equal 
Parts,” © 
Here 3 are the primary diviſions, 6 and are 


the ſecondary ones. Then 6 — 5 = -X6 __ 


one tenth of an inch is the exceſs of one ſe- 
condary part of B, above one of the ſecon- 
dary parts of A. 

II. If the lengths of 200 arches A and B, 
be each equal to 7 degrees, and' A be again. 
divided into 21 parts, and B into 20 parts. 


OT ©. I 
Then Pe — Dr 7X) =) one 
the 58 of B, above one of the parts of A. | 
This kind of diviſion is of ſuch a nature, 
that if a line C, be taken equal to ſeveral 
times the length of the line A, and be di- 
vided into as many of the ſecondary diviſions 
of A, as it will contain ; then if the line B 
moves along the line C, one of the diviſions 
of C, will always coincide with one of the 
diviſions of B; and by theſe means it is, that 
minutes of a degree are to be reckoned on 
the arch of this Quadrant. For here, the 
diſtance of the two outſide diviſions of the 
Vernier, from S to 20, is equal to 10 
degrees on the arch; wiz. from 8 to 10 is 
2 degrees and a half; from 10 to: 10, is 3 
degrees; from 10 to 20 is 3 degrees and a 
half; but the diſtance from 10 to 10, is of 
no other uſe than to make the intervals from 
the middle, G to 8, and from G to 20, 
N * each 
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each equal to 5 degrees, for a reaſon that 
will be ſhewn hereafter; therefore the breadth 
of the 20 divifions on the Vernier, ſuppoſing 
10 and 10 to be brought cloſe to each other, 
is equal to 7 degrees on the arch; now each 
degree on the arch is divided into 3 equal 
parts, therefore the 7 degrees is divided into 
21 equal parts; but in two arches, each of 
degrees, one being divided into 21 equal 
parts, and the other into 20, then by theſe 
diviſions, one fixtieth of a degree, or one 
minute, will be aſcertained, as is evident by 
the ſecond of the foregoing examples. 

That the young Navigator, for whom theſe 
pages are principally intended; may be rea- 
dily able to count the degrees and minutes on 
this inſtrument, ſome inſtructions for that 


purpoſe here follow. 


I. FF hen the glaſs Vane is to be uſed. 


Set o degrees, on the upper, or vane limb 


of the Quadrant, againſt the line marked G 


on the Vernier ; then the arch being raiſed 
any number of whole degrees, the line G will 
cut thoſe degrees : If the arch be raiſed any 


. number of degrees, and 20 minutes, or 40 


minutes; then will the line G cut the firſt, 
or ſecond diviſion between the degrees, reck- 
oning from the upper to the lower limb: If 
the arch be raiſed to degrees, and any num- 
ber of minutes, the line G will always ſtand 
| | againſt 
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[ 13 5 = 
againſt the part ſo raiſed, reckoning the mi- 


nutes between the twenties, on. the Vernier. 
Thus, if the arch was raiſed 30 deg. 15 min. 


then the line G would ſtand Waker the di- 


viſion of 30 deg. and 20 min. and the divi- 
ſion 15 on the Vernier, and no other, will 
ſtand againſt a diviſion on the arch. 

If the line G ſtood between the 20th and 
40th minutes, lying between the 3 5th and 
36th degrees; and the 12th diviſion only on 
the Vernier, ſtood againſt a diviſion on the 

arch, then would the en be raiſed to 
2 

Alſo if G ſtood after 350 4 4 * the 
8th diviſion on the Vernier, cut a diviſion 
on the arch ; then would the Quadrant be 
elevated 3 5 0 48% And the like is to be un- 
derſtood of other degrees and minutes. 


II. V hen the ſhade Vane is to be uſed. 


Iͤnſtead of uſing the line Q- uſe the line 
marked S; and then the former directions 
will ſuit this line, only changing G for S. 
Thus, if the line 8 ſtood between 43 deg. 
and 43 deg. 20 min. and the roth diviſion 
on the Vernier, cut a diviſion on the arch; 
then would the Quadrant be rais d to 437 
IO”. 

If the $ ſtood after 430 200, and the 16th 
diviſion on the Vernier, cut a diviſion on the 
arch; tes: is the Quadrant raiſed to 43 86 

An 
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16 minutes from the height given by the line 


[ 14] 
And if S ſtood after 56e 40, and the 5th au 


viſion on the Vernier cut a diviſion on the _ 


arch, the Quadrant would be elevated 569 
4 5. And the like for other elevations. 


To obſerve, oth ales the glaſs, or | 
„„ 


Look thro the hole in the ſight Vane; 
raiſe or depreſs the inſtrument, until the ho- 
rizon appears thro the ſlit in the horizon 
Vane; keep it in this poſition; move the arch 
on its center, until the bright ſpot caſt by the 
glaſs from the ſun, falls on the hole in the 
Horizon Vane, the horizon itſelf appearing - 
at the ſame time thro' the lit ; then will the 
degrees and minutes cut by the line G on the 
Vernier, ſhew the height of the ſun at that 
time. | 

If the ſun is very bright, it may be moſt 
convenient to uſe the ſhade Vane, and this is 
the ſtrait ſide of the ſame Vane wherein the 
glaſs is ſet: To uſe this, move the arch un- 
til the ſhade caſt by the upper edge of the 
Vane falls on the hole in the horizon Vane, 
the eye at the ſame time ſeeing thro' the 


| ſight Vane, the ſhade meeting the horizon 


ſeen thro' the ſlit ; then will the degrees and 
minutes cut by the line 8 on the Vernier, 


ſhew the height of the ſun at that time. 


When the ſhade Vane is uſed, ſubſtract 
Sz 


tor 


being round the center, but ſtand at what- 
ever degree it is elevated to; and that it 
may remain in this poſition, there is a ſcrew 
at the back of the ſtaff, which by turning 
will preſs the arch ſo tight againſt the Ver- 
nier, that its poſition cannot be eaſily al- 
tered, ſhould it be _— mc to 1 
ſerve it. 


of 2 4 LES 


The outward edge of the Quadrantal 
Arch, flides under the chamfer'd or ſloped 
edge of a piece of wood or braſs, which 
is pinned to the ſtaff: On this piece is a 
ſcale of diviſions, ſerving to cut the degrees 
on the arch into ſingle minutes; and is cal- 
led Vernier's Diviſion (from its inventor ;) 
and therefore, for diſtinction, the piece on 
which the ſcale is put, is called the Ver- 
nier. 

Although a ſcale thus divided, is com- 

monly called Nonzus's Divifion ; yet Nontus 
was not the inventor thereof; for in two 
treatiſes of Peter Nonius, one publiſhed, p 

1572, concerning the twylight; and the other, 
An. 1592, about Navigation, he deſcribes a 
method of aſcertaining ſmall parts of a de- 
gree, but very different from that which 
es under his name; and moreover, it 
was a method ſo liable to uncertainty and 
B. | "" Or, 
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error, that the great Tycho Brahe rejected 


it, after having given it a tryal in his aſtro- 
nomical inſtruments. The ſcale com- 


monly called a Nonius, ſuch as is uſed to this 


new Sea Quadrant, and in moſt other inſtru- 
ments deſigned to meaſure angular poſitions, 


was invented by Peter Vernier, a gentleman of 


Franch Comte, and deſcribed by him, in the 
French tongue, in a Treatiſe on a new Qua- 


drant, publiſhed at Bruſſels, An. 163 1. there- 


fore, to do juſtice to the inventor, the name 


of this, ſcale, or diviſion, ſhould be changed 
from that of Nonius, to Vernier; and this 
would not be difficult to accompliſh, were 
workmen to be informed of the equity of 
the change. 

The principle, on which Peter "OE 
founded his diviſion, is; that in two equal 
lines A and B, each conſiſting of the ſame. 
number of primary diviſions, if they be again 
divided into any other number of equal parts, 
provided the number of the ſecondary parts in 
A, be one more than the number of the ſecon- 


dary parts of B; then will one of the latter 


parts of B, r one of the latter parts of 
A, by ſuch a part of A, as will be expreſſed, 

by dividing the number of the primary parts 
in one, by the product of the number of the 


e _ in both A and B. 


Examples 


* ＋ A ant B, be each 5 5 inches; and A 
| be 


5 [1 15 1 
S; becauſe the ſun, at a mean, is 32 mi⸗ 
nutes in diameter; and it is the upper edge 
thereof which correſponds with the ſhade. - 

As the edge. of this ſhade Vane is 5 4 
grees higher than the center of the glaſs; 
therefore the line marked 8, is five degrees 
below the line marked G. 

The directions already given for the taking 
of the ſun's altitude at ſea, would be ſuffi- 
cient, were it not for two corrections neceſ- 
fary to be.made, before the altitude can be 
accurately aſſign d; the firſt of theſe ariſes 
on account of the eye being elevated above 
the plane of the horizon; and the ſecond on 
account of the refraction occaſioned by the 
hazinels of the atmoſphere I in {mall aticades 


1 of ohe correcbiun on elevation. 


When the eye is \ Above the ſurface of the 
ſea, it ſees an horizon below the true one 
belonging to that place; therefore the ſun 
will appear more elevated than its true 
height, by as much as the obſerved horizon 
dips below the true one; therefore this dip 
of the horizon muſt. be taken from the ob- 
ſerved altitude, 

As the height of the eye above the ſur- 
face of the water, may vary according to the 
ſize or loftineſs of the ſhip; therefore here is 
inſerted a table ſhewing the minutes which 

are to be taken from the obſerved altitude. 


This 
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16 ] 
This table is . on the ſuppoſition 
of the earth being ſpherical, and that its dia- 


meter is 43946552 Engliſh feet; for ſo much 
will be the diameter of a Sphere equal to 


that figure which is aſſigned to the earth by 


the lateſt obſervations. 
Of the correttion on refraction. 


The hazineſs (or vapours) in the Atmoſ- 
phere, cauſes the ſun to appear higher than 
what it is, and therefore the obſerved alti- 
tude muſt be diminiſhed by as much as is 


the refraction on that altitude. Theſe refrac- 


tions have been collected by the experience 
of eminent men; and ſo far as' obſervations 


at ſea may be affected thereby, is inſerted in 


a table hereto annexed. _ 

And becauſe the corrections of altitude 
may appear at ſight, therefore the horizontal 
dips, and refractions, are joined together in 
the ſame page. 

Theſe corrections ought to be made in 
every obſervation of altitude at Sea, whether 
the altitude is taken with this inſtrument, or 
Davis's Quadrant, or Hadley's Quadrant, or 
any other Inſtrument whatever. 


. 
ATA BLE, frewin the corrections to be 
made to altitudes taken at ſea, on account 
of the height of the eye above the horizon, 
| __ of the alien 7 the W ab 
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Dr 


Suppoſe che eye is 30 feet higher chan the 
wo and the ſun's altitude was obſerved to 
Againſt 30 feet high is 53> Min. 
min. call it 6 


Againſt 25 deg. altitude is 2 


Their ſum— 8 Minutes, 
Taken from the obſerved 
altitude ————— 25? oo 
Leaves for the corret? — 
altitude 24 52 
Nate, Theſe corrections are to be added to 
Zenith diſtances, 


C As 
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As this Quadrant is propoſed to be uſd 
inſtead of Davis's ; it will be convenient to 
ſhew wherein this has the advantage. 

In Davis's Quadrant, if the long bar A B 
ſhould warp or twiſt; or if the bar D be not 
of its exact lengtłi; then in either caſe, the 
arches will not correſpond to each other; and 
conſequently, the. obſervation will be inac- 
curate, Inconveniencies of this kind are a- 
voided in the new Quadrant; becauſe its con- 
ſtruction is more ſimple, and the parts are 
leſs dependant on each other. Beſides, the 
probability of the atches being diſtorted, 
either thro themſelves, or by the limbs A E, 
AC, in Daviss Quadrant, is much a 
than in this inſtrument. 

In Davis's Quadrant, as the Geht Vane w 
moved upwards or downwards, the flit in 
the horizon Vane, appears of different a 
pertures: Alſo, if the ſight Vane is to 
moved, the Quadrant muſt be taken from 
the eye, which is a loſs of time; and ſome- 
times by the wood ſwelling, the Vane moves 
ſo hard, that tis difficult to fix it to its 
proper place; at other times the vanes 
will be ſo lack as to fall off, and per- 
haps be loſt; theſe faults and accidents to 
which the common vanes are liable, befides 
that of their unavoidable length and ſplitting, 
are perfectly remedied in thisinftrument; where 
the vanes being fix'd, there is very little 
* o ONT them, and they will 


preſerve 


[19] 
pteſerve a due poſition, to each other in all 
altitudes; beſides the time employ d in mov- 
ing the common vanes, frequently occaſions 
the loſs of an obſervation; this can never 
happen in the uſe of the new Quadrant, 
whoſe arch can be eaſily moved at the ſame 
time the eye is looking thro both the fight 
and horizon vanes. 

The ſhade vane in this new Quadrant, 
can-be ſo adjuſted, as that its center ſhall fall 
in a right line, drawn froni the ſight vane. to 
the- horizon vane ; whereby this inſtrument 
will be preſerved from. thoſe errors ſo fre- 
quently complain d of in Davis's Quadrant, 
of being too much to the Northward, or to 
the Southward ; that is, of giving the Lati- 
tude too great or too little. Beſides, in this, 
there is no preparation to fix the ſhade va ne, 
by gueſſing at the zenith diſtance, which is 
a. neceſſary article in the uſe of the other 
Quadrant. 

Another very great advantage which this 
new Quadrant has over Davis', ariſes - from 
the manner of its diviſions ; whereby the ac- 
curacy of the degrees, and parts of degrees 
on the quadrantal arch, may eaſily be ex- 
amined from end to end; for by liding the 
arch by the vernier, it will be eaſy to ſee 
whether the like number of degrees, Sc. on 
the arch correſpond to the ſame diviſions on 
the vernier, in all poſitions of the Quadrant: 
Such an examination, cannot be ſo eaſily per- 

„ formed 
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formed in diagonal diviſions, which may be 


incorrect, although they appear o de 
Well ex 


Notwithſtanding the ſim plicity and cor- 
rectneſs of Vernier 's diviſion, (or, as co 
call d, Nonius s;) diagonals are ſtill uſed in ſame 
inſtruments for taking of angles; becauſe 
there have been, and may be ſtill, perſons 
who prefer the latter to the former : But the 
moſt eminent and accurate Aſtronomers, have 
admitted the diviſion of Vernier on their chief 
inſtruments, and rejected the method of dia- 
x * as being a of the e 

rity of the other. 

L-aſtly, to all theſe ad may be 
added, that the price of this inſtrument will 
not be greater than that of Davis s 
ſo that the ſeaman may have it in his 
to furniſh himſelf with a Quadrant, that will 
exceed Davis's in every reſpect, nn coſt 
him more money. 5 


5 


Ti fit this inſtrument "IM Alwe 
the altitude of the fun, when the 
horizon cannot be ſeen. 


To the Staff of the Quadrant let there be 


— — — 

* The mthed 0 dividing of arches into ſmall 5. parts, * 
the help of aa Was eb by Coker Chanſeler, 
an Engl. n in a 

tremiſi an mathematical ſcales, printed at don, Anno 
| 157% : 


fixed 


power, f 


TE) 
fixed a ſpirit level, + whoſe! axis muſt be 
parallel ks ſa to be drawn thro” 
the centers of the fight and horizon vanes; 


and then the inſtrument is fitted for obſerva- 
tion without an horizon. Th 


— 


To obſerve the ſun s altitude by the 
Quadrant thus Prepared, _ 
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Sit down on the deck, with the right 
hand towards the ſun; iet the flaff reft on 
both knees, holding it with the right hand; 

move the knees ſo, to humour the ſhip's 
motion, that the bubble in the ſpirit level 
plays about the middle of the tube, or as 
much on one ſide of the mark as on the other: 
With the left hand, move the arch until the 
«0 or ſhade caſt by the ſhade vane, falls on 
in the horizon vane : Now, if it be 

oblerned, that the bubble plays in the mid- 
dle, at the ſame time the ſolar mark falls on 
the ſpot in the horizon vane, then that part of 
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+4 In a 1 glaſs RY pour fo much ſpirit if 
wine as will nearly fill it, and let its ends be well topped ; 
then if the tube ry held horizontal, there will be à bubble 
of air flanding againſt the middle ; but 3 £ one end of the 
tube dips below the horizon, the bubble will always run to- 
wards the other end; and conſequently will fhew whether the 
Tube be herizontal, or not ſo ; ſuch an inſtrument is called 
a ſpirit level. On each fide of the middle of the tube, is 
| 5 — laced two marks, to which the extremities of the 
bubble will reach when the tube is horizontal. _ 


"Sy 


| 1 22 > 1 
the arch raiſed above the ſtaff, will ſhew = 
| ſun” s altitude at that time. 
A little practice, will Anale an artiſt ex 
pert in this kind of obſerving by the eval, 
or artificial horizon. 


———— -n ,,,, —— 
* # 
Fi 7 - 


H In uſing the quadrant in this manner, there 
are no allowances to be made for the height 
of the eye above the water. | 
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This inſtrument may be eaſily applied to 
the ſetting of cannon or mortars to any de- 
gree of elevation; by taking off the fight 
vane; and alſo the level from the end of the 
ſtaff, and applying it to the limb of the qua- 
drant, which now becomes the upper limb 
for this _ 


To elevate Artillery. 


; 
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Raiſe che upper limb of the quadrant, 5 
until the vernier cuts the degrees and mi- 
nutes propoſed for the elevation; ſcrew the 
arch faſt in that poſition, put the ſtaff into 

the gun, and apply its lower edge to the 
lower part of the chaſe, or the upper edge 
to the upper part of the chaſe, and hold it 
faſt in 6 ſituation : Let the muzzle of 
the gun be raiſed, until the bubble ſtands 
in the middle of the tube: And then will 
that piece of artillery ſand at the elevation 
required. f f 
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75 "HIS. inſtrument conſiſts of the fol- 
8 ie : 


2 I. The Index 1 at] 
III. The, LA E. 
IV. Two horizon ge 1 F and B. 
V. Two Screens K, and K. 
VI, Two fn Vanes H and I. 


i Of the Octane. 8 


The Ockant confiſts of the two radius's or 
limbs AB, AC; the arch B C; alſo, of 
the two braces L, M, which are to ſtrengthen 
it, and prevent it from warping. The arch 
Contains only the: eighth part of the circum- 
"ference of a circle, or 45 degrees, but is di- 
I into 90 primary diviſions, c of 

Wal 
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which ſtand for degrees, and are n 
o, IO, 20, JO, Sc. to go, beginning at each 
end of the arch, for the convenience of 
counting both ways; every degree is ſub- 
divided into ſuch parts, as will, by the help 
of the 3 ſhew the minutes of a — 


II. of the Inder. 


The Index D, is a flat rod or bar, move- 
able round the center of the inſtrument; 
that part of the Index, which ſlides over 
the graduated arch B C, is open in the 
middle, to ſee the divifion which a are cut by 
a Vernier's ſcale, placed in the lower part m 
n, of the ſaid opening. 

Some of Hadley uadrants have the arch 
graduated by ern and the diviſions in 
thoſe, are determined by their interſeQion 
with a chamfered edge of the open part of 
the Index. | 

From the bottom of as Index, a piece 
of braſs turns up againſt the back of the 
arch, in which is a ſcrew, ſerving to faſten 
the Index againſt any degree of the — | 


m. of the Speculum, 


This is a piece of flat glaſs, quickfl- 
vered on one ſide (like a common 
e and ſet in a braſs box: The _ | 


ſs] 
Jum is placed perpendicular to the plane of tho 
inſtrument; againſt the center of which, ſtands 
the middle part of the glaſs, whoſe ſurface or 
face coincides with — middle line of the In- 
dex; now the Speculum being fixed to the 
Index, the former will change its e 
as the latter ſlides along the arch. 
The uſe of the Speculum, is to receive 
the rays coming from an object, and to re- 
flect them on one of the horizon — 


9 — 
* 


IV. of the . glaſs. 84 dk 


Theſe glaſſes are two ſmall j pieces of look- ; 
118 glaſs placed on one of the limbs, with 
their faces turn d obliquely to the Specu- 
lum, from whence they receive the reflex 

rays of obſerved objects. 

The glaſs F has only its lower part quick- 
ſilvered, and ſet in braſs work; the upper 
ps being left tranſparent toview the horizon, 

In he middle of the glaſs G, is a tran- 
; ſparent ſlit, thro which the, horizon is 7 
be ſeen. | 

Both of thels glaſſes are ſo mounted in 
theis braſs. work, as to be turned round by 
handles at the back of the inſtrument ; And 
alſo, to have their perpendicular poſition 
altered; which is done by the means of 
three ſerews paſſing through their feet. 
The convenience of altering the poſition 
of theſe Balten is of very great uſe; for 
D ſhould 
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ſhould they be thrown out of their true 


poſture by the warping of the wood * 
they can very eaſily be ſet right again; and 


thereby prevent thoſe complaints, made of 


other inſtruments, of being northerly, or 
ſoutherly ; as giving | the latitude too great, 
or too little. 


v. 07 the Screens. 


bp PR two braſs ſquare * K, 3 are 
ſet pieces of coloured glafs, which are to 
ſerve as Screens; the one is tinged much 
deeper than the other; the frames move on 
the ſame center, whereby they may be uſed 
ſeparately, or together; in the place where 
they appear in the figure, they ſerve for 
the horizon glaſs F: But when they are 
wanted for the glaſs G, they are to be taken 
from their preſent place, and ſlipt into a hole 
on the limb above G, as at r. 
I be uſe of theſe glaſſes, is to take off | 
the glare of the ſun's rays, which might 
otherwiſe be too ſtrong for the eye: And 
when the ſun can be but faintly ſeen thro' 
the clouds, then either, or both, of the 
ſereens are to be turned back againſt the 
edge of the mw. 7 


VI. 0 Jf the 14 br 72 anes. 


Theſe are the two pieces H, I; each ſtand- 
| ing 
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dicular to the plane of the inſtru⸗ 
ing gr at H. bas 1707 hole i in it, oppo- 
lite to the tranſparent flit in the horizon 
glaſs G: The other at I. has two holes in 
it, the one oppoſite to the middle of the 
tranſparent part of the horizon glaſs F; and 
the other, rather lower than the edge of 
the quickfilvered part: .To the back of this 
Vane, is a piece of braſs moveable round a 
lg” ang ſerves to cover either of the 
0 

The glalles uſed i in this inſtrument have a 

potty above a piece of common looks 
. for they ought to be free from 
ve rfectly flat, and of an equal thicks 
neſs 88. out; for without theſe 1 
tions, (which. are rarely to be met with, 
unleſs carefully deſigned to. be ſo,) the image 
of an object will not only be diſtorted, but 
will appear double; and very likely occaſion 
an error.in the obſervation: 

There are two kinds of obſervations to be 
made by this inftrument, viz. the back obs 
ſervation, and the fore one; © 

The back obſervation, is, when the back 
of the obſerver i is turned towards the obſerved 
object. 

The fore obſervation, is, when the f 
of the obſerver is directed towards the ob! eck. 

Or, as there are two objects to be view, 
VIS, the horizon, and one- elevated above 
it; ſo the fore obſervation, is, when both 

| D 2 the 


FF 

the obj ects. are before the face of the obſer- 
ver ; and the back obſervation, is, when one 
of them 18 before, and the other behind che 
obſerver. 4.811 


of 0 wks the Sun? s alba" Es 
24 H 4 the 1 obſervation. in f 


Put the ſtem of the ſcreens K. K, into the 
hole r, and according to the faintneſs or 
ſtrength of the ſun's rays, let neither, or ei- 
ther, or both, of the frames of theſe glaſſes 
be turned cloſe to the face of the limb ; turn 
your back to the ſun; with your lefthand, hold 
the Inſtrument by the braces L, M, fo that 
it be in a vertical poſition, and with the arch 
downwards; put the eye cloſe to the hole in 
the vane H; look for the horizon thro' the 
tranſparent flit in the horizon glaſs G; with 
the right hand move the Index D, until the 
reflex image of the ſun is ſeen in the quick- 
ſilvered part of the glaſs G, and in a line with 
the horizon; ſwing your body to and fro, 
and if the 0 8 image be obſerved to bruſh 
the horizon, then is the obſervation well 
made, and. the degrees reckoned from that 
end of the arch fartheſt from your body, will 
give the ſun's altitude at that time; fublract- | 
ing 16 min. if the ſun's lower edge be uſed ; 
and adding 16 min. to the altitude when it 
is taken by the u Per edge. 


U. By 
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u. . the fore obſervation. ; | 


A "Fix the Garona above the horizoni glaſs F, 
uſing them according to the' ſtrength. of the 
ſun's rays; turn your face to the ſun ;' with 
the right hand hold the inſtrument by the 
braces L. M, ſo as to be im a vertical poſi- 


tion, with the arch downwards; put the eye 
cloſe to the right hand hole in the AT; 


view the horizon thro' the tranſparent part 


of the horizon glaſs F; at the — time, 
move the Index D with the left hand, until 
the reflex ſolar ſpot falls in with the line of 


the horizon; then ſhall the degrees on the 


arch, reckoned from that end next your 
body, give the altitude of the ſun at that 
time; obſerving to add 16 min. if the ſun's 
. edge be uſed; and to ſubſtract 16 min. 
when — by the upper. In each of theſe 
obſervations, if the degrees be counted from 


the other end of _ arch 'twill vel the Zenith 


diſtance. : 
4+. 


To take the altitude 280 a Ser 
L. By the fore 0bJervation. 


Tarn back the fereens ; bring the Index 
cloſe to the button h ; thro the vane I, look 
directly up at the ſtar, and ſee it thro' the 
tranſparent Par © of the = F, and alſo, A 

| & 


N 


| | 
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aher ſame time, ſee the reflex i image on the 
quickfilyered part; keep: the. Rar's image in 


view, which by moving the Index from you, 
will flide down to the horizon ſeen thro' the 

| tranſparent part of F; and the PI N cut 
the _ of altitude. | 


II. Ey the * 8 


Thro the e. and the tranſparcat ln 
the glaſs G, look directly at the ſtar; at the 
ſame time move the Index till the image of 
the horizon, behind you, be ſeen in the quick - 
filvered part of G. to meets the ſtar; dad the 
Index will then ſhew the degrees of altitude. 
VWote, In all theſe obſervations, the horizon 
dips + muſt be ſubſtracted in fore En. 
and added in back ones. 

Jo each of the horizon dude, there 3 is, on 
the back of the Inftrament, Ire 
which is governed by two ſcrews; that in 
the middle of the handle ſcrews it faſt 3. but 
if ſlackned a little, the arm may be moved by 
the other ſcrew, and the glaſs will turn for- 
wards or backwards, as the ſcrew is moved. 


Io reftify the Inftrument. 
I. For the fore obſervation. 


Slacken the ſcrew in the middle of the 
handle behind the glaſs F; bring the Index 


1 | - 
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cloſe: to the button h; hold the inſtrument 
vertical, with the arch downwards; look 
thro the right hand hole in the vane I, and, 
_ thro” the tranſparent part of the glaſs F, ob- 
ferve the horizon; Now if it lies in the fame 


-  Nrait line with the i image of the horizon ſeen 


on the quickſilvered part, then is the glaſs F 
truly duſted. But i the two horizon lines 
do not agree; turn the ſcrew at the end of 
the handle backwards, or forwards, as there 
is occaſion, until thoſe lines coincide; faſten 
the middle ſcrew of the handle, and then 
is the horizon glaſs adjuſted. 


II. For the back obſervation, © 


Slacken the ſcrew in the middle of the 
handle behind the glaſs G; turn the button 
h, on one fide, and bring the Index as many 
degrees before o, as is twice the dip of the ho- 
Tizon on your height above the water; hold 
the inſtrument vertical, with the arch down- 5 
Wards, look thro the hole i in the vane H. 
and if the horizon ſeen thro the tranſpa- 
rent {lit in the glaſs G, coincides with the 
of the horizon ſeen in the quickſilvered 
part of the ſame laſs, then is the glaſs O in its 


Proper poſition, If not, ſet it ſo by the handle, 
7 the arti ificial horizon to Hadley's Quadrant: 


To che back of the Quadrant is fitted a 
flat tin box ; part of which goes between the 
limbs, and is faſtened to them by two 9 


32) 
and eyes, ſo that it may be put on and off at 
pleaſure: In the round head of this box, there 
hang two circles, horizontally, and joined toge - 

ther in the ſame manner, as are thoſe circles to 
which the ſea compaſs hangs, commonly, called - 

jamballs; to theſe circles is faſtened a pendulum, 
whoſe leaden bob ſwings in the lower part of the 
box; from the top of the pendulum rod, and at 
right angles to it, comes an arm, which paſſeth 
thro? one ſide of the round head of the box; this 
arm carries a ſight, or vane, which plays up and 
down againſt the horizon glaſs F. it being only 
fitted for the fore obſervation, which indeed per- 
forms all that is wanted of the inſtrument. 


To obſerve with the artificial horizon. 
. * | 


- Uſe the Quadrant in the ſame manner as in the 
fore obſervation; and when the hair of the vane 
is obſerved, thro* the tranſparent part of the glaſs 
F, to ſtand againſt the ſolar image, ſeen in the 
quickſilvered part, then is the obſervation made. 
But if, by the rolling of the "ſhip, the vane 
will not ſtand ſteady ; obſerve when the hair 
plays as much above the image as below it, and 
then the obſervation is made. 
When the horizon is hazy and cannot be well 
diſcerned, this pendulum will furniſn the mariner 
with one; and although the obſervation may not 
be perfectly correct, yet it will give the altitude, 
at ſea, as true as is commonly found by moſt 
Quadrants when there is a well defined horizon: 
And this may ſuffice, as an apology, for attempt- 
ing to join this contrivance to an inſtrument, every 
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INC the publication of the forego« 
ing ſheets, and the Inſtrument there- 
in deſcribed; there has appeared a 
— Pamphlet chewing the Uſe, &c. of a 
New Sea Quadrant, which the publiſher, Mr. 
iA— delivers to the public as one of his own 
invention: As this Action of his does very 
much interfere with my affairs, I hope the 
r ee Reader will excuſe me for ex- 
ng the right Mr. 4—— has to the in- 
vention which he thus aſcribes to himſelf. - 

About five or fix years ago, I made a Gus: 
ner Quadrant; for the elevating of Artillery | 

to given Altitudes; the Quadrantal part 
. moved und its denter, which was 
inned to one end of the ſtrait ſtock, or 
, uſed to put into the Mouth of the Piece; | 
as ſhewn in page 22 preceding; and I be- 
lieve 4s the only Gunner's Quadrant. yet made 
in that manner; Thoſe in common uſe; be- 
ing nothing more than a Quadrant having 
one of its limbs lengthened beyond the Arch, 
to ſerve as a ſtock to go into the gun or mor- 
urg Some little time after I had made the 
ſaid infirument, I thought it might be com- 
80: a * 
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toads applied to the buſineſs of taking 
ſolar altitudes at fea: Twas deterred from 
making it public at that time, becauſe I con- 
ceived that the majority of Mariners were 
ſtrongly prejudiced againſt introducing .any 
thing novel into their practice: But having 
lately communicated my thoughts to ſome 
perſons who were good judges of nautical 
affairs, I was adviſed not to delay i - publi- 
cation any longer, and accordingly 1 
ed it * in June laſt: This is an 
exact account of the manner in which 'this 
inſtrument firſt came to my thoughts; in the 
conſtruction and deſcription therebf, 1 hard 
not borrowed from any per ſon, and there- 
fore may juſtly reckon myſelf the Inventor; 
not that I conceive it to be a matter of very 
great importance, but becauſe I think it a | 
Piece of injuſtice for any perſon to afſume 
that to himſelf which is the property of 
others: This premis'd, I tall inquire into 
the part which Mr. A— has in the inven- 
tion and deſeription of the inſtrument which 
he would perſuade the world is the fruit of 
His brain. 

He begins his book by afferting, that the 
Quadrants then in uſe at ſea, were either 
too imperfect, or too expenſive ; recounts 
fome inconveniencies in Davis's Quadrant, 
and Godfrey's Mariner's Bow; and concludes 
his introdaftion by telling the Reader, he 
| Rr ſaw that all the imperfections in 


* ** * 
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* Bow might be provided againſt, which 
gave birth to the Quadrant: — confide- 
The firſt part of his aſſertion is not true; 
for ſeveral of my Quadrants were then as 
ſea; with . an e could be 

made, as accurate as hy that which lie calls 
bis on; and were ld at a: leſs price: 

The inconveniencies attending Davis's 
Quadrant, ſuck}-as) he mentions, are all co. 
pied from other writers; and he ought: as 
woll to have marked: his: quotations. from the 
Philoſophical Tranſactions NY 43:5; as from 
Harris's Navigation. 
was not: at all difficult for: him to ſee 

4 — imperfections in Marine Inſtruments could 
be provided againſt, when the proviſion was 
already, knowyn, and in uſe; neither is it dif- 
Se ing his inſtrument 
and book with thoſewhich I publiſhed; : that 
had not Mr. Godfrey. and myſelf” provided 

ainſt the imperfections Mr. 4— complains 
of, they might for him have: ſtill remain d as 
obſtacles to the: — of ſea obſervations.” | 


; The Partiearrof Mr. Cole's and Mr. As 
3 e 5 


Ne I the ach is about 10 inked Ra- 
dius, and moves round its eenter. 
2. In each, the arch contains 100 degrees, 
u into third parts. 


a2 3. In 


ö 

* 1363 
. Tn each, the center of the arch is pinned 

to one end of a bar or Index, about 18 
inches long; and on the other end 1 Is fixed 
the braſs ſight Vane. 

In each, the arch ſlides againſt a ſeals 

of divifions (commonly called Noniuss) 
fixed to the Index; and thereby ſhews 
the minutes of altitude between the de- 
grees. 

5. In each, the Shade or Glaſs Vane, is fix d 

on the upper limb of the Quadrant. 

6. In each, the Horizon Vane is placed on 
the center, round which the Quadrant 
moves. 

7. With each, the altitude of the fun is taken 
by the fame SIN: e 


i 


As the foregoing are all or mod: of the | 
articles concern'd in theſe Inſtruments, the 
above compariſon is ſufficient to ſhew their: 
identity ; therefore none of theſe articles were. 
firſt thought 'on by Mr. A—— conſe- 
quently it is injuſtice in him to impoſe him 
ſelf on the World for the inventor of them. 

If it ſhould be objected, that in the 5th 
and 6th articles there are very material dif- 
ferences between the Inſtruments, and in 
which, the ſuperiority of Mr. A——'s prin- 


cipally conſiſt. I grant him the advantages 
55 account of theſe differences, vrhich is to 
ilitate the obſervation in boiſterous-ſeas = 
5 then I deny chat he 1 is the — 
| t 


5 11 
that which gives ſuch advantage; and n 
will TT 1 from WINE follows. =. 


7 be De ion of My. Godfrey's Arnet 
pes FIT the Philoſophicat T Tall 


e d 3tS ON 737 


The 1 or Arch D E, contains about 
100 Degrees, v/z. about 5 degrees on Each. 
fide of the Quadrant : the middle line of the 
Bar, or Radius C X, cuts 4 5 degrees on the 
Arch DE: at the end C of the Radius CX, 
s placed the Horizon Vane A B, with its 
die part C exactly at the center of the 

arch 


the error would be the leſs. 


1 36 

arch D. E, and perpendicular. to the 3 

45 degrees; this Vane. is -circular, and its 
Radius is to the Radius of the arch D E, as 
64 is to 100; and its breadth. is ſuch, that 
C, CB, is each one twentieth of the Ra- 
dius CX; ſo that the whole breadth A B is 
equal to one tenth of C X. On the Bow DE, 
flide the Glaſs Vane G, and the Sight Vane 8. 


The manner of uſing this Inſtrument is 
ſufficiently ſhewn by the Figure. But the 
Obſerver muſt take care that the Vanes G, 8, 
are nearly equidiſtant from the line of 45 
degrees. 

Mr. Godfrey's, rad defign in this in- 
ſtrument was, to enable the Mariner to catch 
the coincidence of the Horizon and ſolar 

in more points of the Horizon Vane 
"6 one: And this he has moſt elegantly 
effected, by making that Vane circular, put- 
ting its flit in a vertical poſition, and near 2 
inches long ; whereby the obſerver will not 
eafily loſe 12 of the Horizon, notwithſtand- 
ing the motion of the ſhip; and ſhould the 
faid coincidence be taken at the extremity of 
the Horizon Vane, that is, at near an inch 
from its middle, yet the error in Altitude 
would not amount to one minute of a degree; 
and the nearer the middle of the Vane, or 
Center of the Bow, the . — 


eee 
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Inſtrument, — in dle faid Tr: 


faction. 


A f Berners = ed In „ 0s 
aer s Bow, und in Mr. AD 8 abe 


1. In the Bow the Class and Sight Vanes3be 
„ diſtant from the Horizon Vane; 
cherefore Mr. A— has lengrhened the up- 

r limb of the arch, ſo that his Glaſs 
 Thall be 4s Har removed fromthe Horizon 
- Vane, as is the Light Take ur the End of 
the Inden. 

2. In Godſreys and 4 4eeftragacbts ihe 

Horizon Vanes are circular, and the Ra- 
dius of each, is to its diſtance From the 
Glaſs Vane, as 64. is to too. 

3. In the Bow, the line A g Segers, ur the 
middle line between the Glas and Sight 
Vanes, is to be perpendicular to the curve 
of the Horizon Vane; therefore Mr 
directs his Horizon Vane to be turned on 
its ne 'by the hand, toa * bann 


" Hence it appears, that Mr. 4 is not che 
Inventer of any of theſe Particulars, wherein 
conſiſt the advantage which che inſtrument 
he publiſhed, had over mine: And from the 
above compariſons, it is ſufficiently evident, 
that he has no ſhare in the invention of the 
ſaid inſtrument, it being no ether than my 
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| Quadrant, with the addition of Mr. ogg | 


Horizon Vane. 
Within a few days after my Quadrant 
appeared, I was informed by Mr. Benjamin 


Robins, F. R. S. that the Inſtrument would 
Have been better, had I added to it the curved 


Horizon Vane invented by Mr. Godfrey, with 


a proper contrivance for ſhifting it, ſo as to 


face the middle of the obſerved arch. Which 
Hint I have not only improv'd, but have 
alſo contrived; other things, which renders the 


Quadrant vaſtly more perfect, and not infe- 


rior to any Inſtrument for the ſame uſe: 


That improvements might be made, I was 


aware of before I oubliſh'd it, as may be 
readily inferr d from what I have ſaid in 
page 8. But improvements or alterations by 


others, cannot transfer to them the right 


which undoubtedly I have to the Invention 
of this New Sea Quadrant. 
I ſhall now proceed to ſhew, that Mr. 
A—, in the deſcription. of the Quadrant, 
has copyed from the ſaid Ne 435, and 
from my Book, almoſt all chat his Book 
contains. 3 

From the T 8 72 * who his 


account of - the advantages which attend the 


circular Horizon Vane, alſa the numbers 
ſhewing the accuracy to which it may be 


depended on; and the variation in the velo- 


city of the Sun s motion, at different Alti- 
tudes. 80 that the ſhew of Mathematical 
Learning 


.  ES® ] : 
| Learning, which appears in fore: of his pages, 
is the property. of Mr. Logan, with t "oy 
| een to vie Royal n 


u Book he has imitated i in al peri- 


8 1. The Print: 2 ſhave: REY I SEO” 


as much of the figure of a man, as was 
neceſſary to ſhew the manner of uſing the 
ijnſtrument; and had put him into ſuch a 
garb as might be ſuppoſed at ſea: There- 
fore Mr. A— would have the figure of a 
whole Man in his Sea Dreſs, and wiſely 
conſidering that he could beſt ſtand on his 
legs, has ſet him aſhore faſt alleep in the 
time of obſer vation. 33 


; 25 Becauſe my book has tables of the dine | 


of the Horizon on different elevations: 
above the water; and of the refractions 
by the Atmoſphere; therefore his book 
| ſhould. have two ſuch tables ; the latter he: 
owns to be Hamſteads, but he does not 
tell the Reader that the former i is taken 
from Harris and Hadley. Held is 


- 3 Becauſe I had introduced in my "OY an 


account of the diviſion commonly called 
Noniuss; therefore he would not let his 
book paſs without a like account ; . but 
herein I cannot help taking notice, that 
. Mr. A is guilty of a very great over- 
- ſight, which 2 eems to have happened thro 
2 ignorance, obſtinacy, and impertinence, 
ä b 


5 
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ſt, In not knowing cat the dungen pa 
liſhed by Nonzus, is very' different 
that which is ſo called: ad, In perfiſting 
to call that divifion Nonius's, only becauſe 
it is known to workmen by that name: 
And zd, In ſaying it was abſurdly called 
Vernier, becauſe Vernier explain'd it about 
30 Years after Nomus died: Now as it 
does not appear that Mr. has feen the 
books of either Nonus: or of Vernier, he 
- ought to have fubmitted to the determina- 


tion of thoſe who had, until he could 
have better inform d himſelff. 


I imagine that by ande the Reader is 
ſufficiently convinced, that Mr. . has no 


right to a! ny part of the invention, which he, 
in his book. -aſcribes to himfelf ; ; and there- 
fore I thall not tire his with other 


particulars ; but I cannot well omit A 
ſimilar circumſtance, in which the ae 7 
Man did alſo engage himſelf. - 
Some years ſince, Mr. Henry Baker, F.R:S. 

publiſhed a Treatiſe on Micro 


ſcopes ; which 

vas immediately pirated by Mr. A—, and 

. when the bookſeller enquired of him the 
reaſon for ſuch an e proved, 
plied, that the bookſeller had not fecured bis 
Property: For it ſeems that by fome miſtake, 
ae, uo was not dane at the 


. 
a 
* 


wg "a 9 
Stationers Hall, of which Mr. A— had 


cunningly informed himſelf, 


An Account of the Improvements bib I have 
made to this 3 its RY Pub- 


lication. 


Boſh To the Br of Index, e e 
ſight Vane, is fixed a handle ; whereby the 
_ obſerver can hold it with much more ad- 
n than without one. | 

. Secondly, In order to uſe Godſreys Hori- 
zon Vane, the upper limb of the Quadrant 
is ſo lengthened that the Glaſs Vane at its end, 
is at the ſame diſtance from the center, as 
is the Sight Vane : There is alſo care taken 
to put it in the power of the obſerver very 
eaſily to ſet the Glaſs, ſo that its Axis ſhall. 
be directed to the center of the Inſtrument, 
ſhould it at any time be found not to point 
in that direction. 

Thirdly, There is likewiſe added, Mr. God- 
freys cireular Horizon Vane, with a con- 
trivance which moves it ſo as to face the 
middle of the arch, intercepted between the 


ſolar and horizon Rays: : This I have per- 
formed two ways by the Motion of the Index, | 
which thereby ſaves the trouble of moving 
it by the hand; for, it is not ' improbable, 
that the article „ 
a proper might ſometimes or- 

got, The ef to the obſerver; and then 


b 2 _- on 
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o * — _ — 
0 — ti 8 £5 = Er 


glaſs, 


[44] | 
the Fate would fall condiderably, ſhort "i 


of its expected accuracy. 


Fourthly, after having added theſe a. 


ments, and conſidering whether there might 
not be made other improvements therean ; 
I luckily thought of applying this Quadrant 


to the fore obſervation as in Hadley's Inſtru- 
ment, which may be effected by two Methods ; 
one way is, 

On the upper limb to fix a Glaſs 1 
lum, which is to receive the Sun's direct rays, 
from whence they are to be reflected on a 
Horizon Glaſs fixed on the center; and to 
theſe is added a pair of ſkreens 1 colour'd 


The other way is, to fix "4 18 
Glaſs on one limb of the Quadrant, a Sight 
Vane on the other, and the Glaſs Speculum 
on the center, juſt as in Hadley's, 
This Speculum, Horizon Glass, ** Screens, 
are of the fame kind, are mounted in the 


fame manner, and are of the ſame uſe, as 


are thoſe before treated of in the deſcription 
of Hadley's Quadrant ; ſee pages 25, 26, &c. 
But as the whole arch of go Degrees is made 
uſe of, which was never before effected as I 
know of, the Radius of ꝙ inches becomes 
equal to one of Hadley's of 18 inches. So 


that my. Inſtrument does now compleatly 


anſwer = end of Godfrey's. Bow, Davis's 


and Hadley's Quadrants, and in ſhort, of all 
en NES to the taking of the 


Alti- 


tas] 


Al of celeſtial objects at OR and alſo 2 


may be commodiouſly uſed to. take the Alti- 
tude above the Horizon of any elevated 
object, either at Sea or on Land, as will be 
fully n in the followings directions. 


Ti 4 take. the "id a 1 fa 0 he of „ . 
| Cole's 8 Dada 


ab > By the back Obſervation fir the Sun. | 


With the right hand hold the Inſtrument 
by. the handle; the back being turn d to the 
Sun; look thro the left- hand hole in the 
Sight Vane, and ſee the Horizon thro the 
vertical ſlit in: the curved Horizon Vane: 
With the left hand raiſe the Quadrant until 
the ſolar ſpot falls on the Arch of the Hori- 
zon Vane, and coincides with the Horizon 
ſeen thro the ſlit; then will the Vernier 
ſhew on the Arch the degrees of the Suns 
Altitude, to be reckoned on the Arch ane : 
the nden. : 
In rough Seas the Obſerver: will not al. 
ways be able to-catch the coincidence in the 
middle of the curved Vane : But on what- 
ever point thereof it falls, he may aſſure 
himſelf there will not be an error of one 


minute; and this error will be leſs, the nearer 54 xy 


to the. Center the: eden 18 ten 


ö 
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x 1. * the fore Obſervation, fir the Sum n 


Star. 


Hold the heat as before, with the 
face turned to the object; look thro' the 
right-hand hole in the Si ht Vane, and ſee 
the Horizon thro' the tranſparent part of the 
Horizon Glaſs ; then 3 the Arch until 
the image of the Object be ſeen in the Ho- 
rizon Glaſs and colbadlh with the Horizon 
ſeen thro' that Glaſs; and the Vernier will 
cut the degrees of Altitude. 
If the Sight Vane is at the end of the 
Index, and the Horizon Glaſs at the center, 
then the lower part of the arch meaſures 
the Sun's Altitude, and the upper part the 
_ Zenith diſtance. t 
If the Sight Vane is fixed on one limb, 
the Horizon Glaſs on the other limb; and 
the Speculum on the center; with the one 
| men hold the long limb of the Inſtrument 
_ body; and with the other hand 
move Index, until the image of the 
| object is brought to coincide with the Ho- 
rizon as before directed; then that part of 
the arch between your body and the Index 
will give the Altitude. © 
- Theſe Glaſſes are to be cle accu 
ing to the directions in p. 30, 31; and the 
corrections on the Sun's diameter, horizon- 
| tal dips and refractions, are to be made, 


1”) 


E pages. 
To rake the angular Altitude 1 a n__ 
Mountain, &. . Vauſant. N 


Dem Sone Point in the e 
object on a level with your eye, which 


may be done by levelling the Inſtrument 


with a plummet or ſpirit level. Then look- 


ing thro' the Sight and Horizon Vanes to 


that point, move the Index until the i mage 
of top of the elevated object, 


. brought to coincide with that Seien 
pou and the Vernier will cut on whe aren 


the degrees of elevation. 

There may be other contrivances en 
to this Inſtrument to ſerve for the purpoſes 
already mentioned; and it is not impoſſible 
but better ones may offer themſelves on 
* conſideration: There may alſo be 
added a great variety of ſcales and diviſions 
to various uſes; ſuch as all the 
— uſually put on Sectors, Gunter's, and 
other rulers: It may be alſo particularl7ß 


adapted to ſolve very readily all che caſes 


of right angled plane Triangles, by putting 


on the back of the Index and one of the 


limbs, ſcales of equal parts, and uſing with 
them a ruler called-a Tee ſquare, - aving 
on it like ſcales: But as the addition of fuch - 
N „ ker AY 


. 


* 


n 


def the Q adrants,. therefore they will not 10 ; 
added) but When deſired. HAN tr i ec 
REA is not improbable, that, aer che pub- 


location of my Quadrant, with the Sent ö 
3 improyements, there will be, alſo, a ſecond 
eattion of it publiſhed þy Mr. A—, which 
be will modeſtly call his own, and alledge , * 
Ky ag a pretence for. ſo doing, that he has con 
ſiderably improved it, and ſhew a ſcrew, or 
ſome immaterial part different from mine; 
or may, perhaps, really ſquęeze in ha: 
advantagious alteration, a thing. not impaſ- 
= ible when the way is once ſhewnz the 
_—_— public may alſo. by him be acqu inted, that 
13 the conſideration of ſuch alteration, gave 
birth to the new Quadrant. If this ſhould 
bie the caſe, I ſhall be pleaſed, becauſe the 
* public will reap the advantage of our; _ 
= cmwlation/ and. conteſt: Beſides, I am con- be 
ſeious that all attempts to improve this In- 
i) ſtrument, will never induce the public to 
1 confer the right of invention on any Aar 
| perſon, . than, on him who firſt publiſhed it: 
This being undoubtedly the caſe, my Qua-: 
drant being publiſhed about the beginning of; 
June laſt, and Mr. A not l the latter 
= | end of the following September Therefore 7 
i any Perſon can. improve on the Original, 5 
iet him honeſtly publiſh it as Amendments, 
e. to Cole's, Quadrant. Such an Act 4 | 
| 1 ew that he has the benefit of Society more 
43 EY 5 8 7 * 1 than. A linifter ends Lf his Wes 1 ; 
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